There are many animal-related "signs" and terms that are of relevance to radiology. A literature search was performed to identify these signs. Following exclusions, more than 200 terms related to chest, abdominal or musculoskeletal radiology were identified. Previous collections in neuroradiology 1,2 appeared to be comprehensive, so these were excluded. Food products, zoonoses, surgical terms, clinical descriptions and acronyms were also excluded. Corresponding radiology images were collected, where possible, and a digital illustration was created to demonstrate the relationship between the animal term and the radiological appearance. A further literature search was performed to identify information of relevance or interest to radiology clinicians and students.
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Full text
Radiologists have taken inspiration from a diverse range of objects when naming recognisable and recurring patterns in imaging. A "sign" is a term for a radiological appearance that suggests the presence of a condition (or disease). There are many signs named after animals. Among the many other objects that give their name to signs in radiology are foods("burger sign", "head cheese pattern", "sausage sign"), plants ("tree in bud", "drooping lily"), weapons ("pistol grip deformity", "sabre sheath trachea"), astronomical features ("starry sky liver", "halfmoon sign"), mythical creatures ("cyclops lesion", "angel wings"), Christmas themes ("Christmas tree bladder", "snowman", "shepherd's crook deformity") and a wide range of other objects ("thymic sail sign", "dinner fork deformity", "x marks the spot").
Many of these signs are compelling and descriptive, aid in the memorisation and recognition of pathology, and are engaging for students of radiology to learn.
This present collection aims to catalogue animalinspired signs and terms in chest, abdominal and musculoskeletal radiology.
Method
An extensive variety of terms was entered in to Google Scholar in the format of [animal term] [sign or appearance] [radiology]. The animal terms included individual animals (e.g. aardvark, anteater etc), animal parts (e.g. beak, claw etc) or animal adjectives (feline, bovine etc). Collected articles were read and mentions of additional animal signs were added to the preliminary list.
Many signs were excluded according to the following criteria:
1 SPECIFIC SYSTEMS/MODALITIES: Neuroradiology, paediatric imaging and obstetric imaging signs have been excluded. An initial literature review demonstrated several existing collections of animal signs in neuroradiology. 1, 2 Thus, signs such as the hummingbird sign of progressive supranuclear palsy and panda sign of Wilson disease have been excluded. Some signs involving the spine, such as vertebral scalloping, were also excluded since intradural pathologies are commonly considered to be part of neuroradiology. Paediatric and obstetric imaging are not routinely performed at our institution and obtaining images would have proven difficult. For similar reasons nuclear medicine signs such as the 'panda sign of sarcoidosis' were excluded as nuclear medicine studies are not performed in radiology in our institution. 2 FOODS AND ANIMAL PRODUCTS: Foods derived from animals were excluded (e.g. hog's head cheese sign) and some food related signs (e.g. eggshell calcification) have been included in existing published collections of food signs. 3 Animal derived products such as ivory (e.g. ivory vertebra) and leather (e.g. leather-bottle stomach) were also excluded. The "pooping duck" sign is more related to the "pooping" than the "duck". 3 QUALITY: Signs which were felt to be poorly descriptive were excluded. These include the hawk wing sign in abdominal tuberculosis, the tadpole sign in breast ultrasound, the 'elephant on a flagpole sign' of a rounded extra-renal pelvis and the trumpeting elephant of gastroesophageal reflux. Specific radiological signs with limited literature such as a single case report (the tadpole appearance in cement pulmonary emboli) or technical factors (the aardvark configuration of differential compression during mammography) were also excluded. 4 ZOONOSES: Zoonoses are diseases passed from animals to humans. These may be named after the common host (such as cat scratch fever) or from their original source (such as swine/bird flu). Several zoonoses are of relevance in radiology such as cystercicosis and hydatid disease however these are not named after animals. Similarly, reactions to animal allergens such as bird fancier's lung were not considered to constitute an animal sign. Direct visualisation of the animal such as intestinal parasites ("worms"), and the more colourful "Filarial Dance Sign" were also excluded as the naming relates to visualisation of the pathogen, rather than being a true sign. 5 ANATOMICAL: There are many anatomical structures with animal related names. Anatomical names which we considered to have limited radiological significance were excluded -including the denticulate (shark tooth) ligaments of the spinal cord and saddle joints. Certain anatomical structures with more significance in radiology (in that they can be identified on imaging and are affected by pathology) were included, however, such as the vermiform (wormlike) appendix and coracoid (crow like) process. 6 SURGICAL AND ENDOSCOPIC: Surgical techniques and post-surgical appearances which are often seen by radiologists were excluded. Examples include the dog ear anastomosis and shark fin osteotomy. Optical endoscopy and endoscopic ultrasound signs were also excluded. These include the fish mouth appearance of the duodenal papilla on endoscopy and the cockscomb appearance of the cervix on colposcopy. 7 CLINICAL: There are many animal signs used in clinical medicine that are of limited radiological relevance. These include: clinical signs and terms such as porpoise heart (physiological cardiomegaly) and saddle paraesthesia; dermatological signs such as butterfly rash/ facies (connective tissue diseases) and pathological descriptors (the owl's eye appearance of Reed-Sternberg cells in Hodgkin Lymphoma) Almost 200 are listed by Wright in 1983. 4 These were also excluded. Talipes equinovarus (horse-like) is a clinically apparent finding that does not require specific imaging for diagnosis. 8 CANCER: Cancerous growths reminded Hippocrates of a moving crab, which led to the terms carcinoma (malignant tumour) and cancer (ulcerated malignant tumour). 5 The term 'cancer' was not included as a specific sign due to the wide-ranging use of the word, although specific malignancies with animal signs have been included (e.g. tail signs of nerve sheath tumours, myxofibrosarcomas and lung tumours). 9 ACRONYMS: Acronyms that form an animal, such as LEOPARD syndrome and AARDVARK trial, were excluded.
Once selected the signs were categorized into either 'Chest/Cardiovascular', 'Abdomen/Gastrointestinal' or 'Musculoskeletal' categories. More targeted searches were then performed on each sign to determine the definition/appearance of the sign, information on the animal and its relevance, the pathology or differential diagnosis of the sign and the first use of the sign if available. Any additional information of relevance or interest to radiologists was also included. Given the large number of signs found many of the signs have been described together.
Examples of the sign were then sourced from our institution's picture archive and communication system [PACS] database and film library. Some images were also generously provided by our colleagues. Need for consent for using the images was waived by the institutional ethics committee.
Once the image of an animal sign was obtained, one of the authors (JH) would draw a depiction of the animal overlayed on the original image using a digitizer pen in Manga Studio (SmithMicro) or Photoshop (Adobe Systems). If a real example of a sign could not be found, either a normal image was digitally modified, or an illustration was produced to depict the animal sign.
Results
Identifying signs proved to be challenging as a consequence of the methodology. Animal signs were searched manually as described in the methods. Many terms returned multiple irrelevant articles including veterinary radiology or where authors shared names with animals (Fish and Bird, for example are more common surnames in use in English speaking countries). Some animal terms are common in one or more situations but are also used less frequently to describe different processes (for example, canine tooth is a dental term that is much more infrequently described in relation to teratomas). New signs continue to be described (such as the seahorse appearance being included in a new classification of the shape of the left atrial appendage in 2014). As a result, the collection can only be described as extensive, not exhaustive.
After excluding many signs for the reasons described in the methods, over 200 animal related terms or signs were found that were of relevance to chest, abdominal or musculoskeletal Radiology. There are many collections of animal signs published in journal articles, education exhibits, websites and textbooks. Examples of different collections included online databases containing signs from multiple body systems such as Radiopaedia, 6 published collections of specific system signs such as in uroradiology 7 or neuroradiology 1,2 and textbooks containing various signs. 8 There are, however, many animal signs that we found that have not been included in any previously published collection.
Discussion
Our collection comprises over 200 signs. This is the largest known collection of named animal signs in radiology to date. Radiological examples of most of the signs were collected. To corelate the animal term with the radiological appearance, illustrations of the animal term conforming to the radiological image were created. Some signs are well known to most clinicians (e.g. batwing pulmonary oedema) while others may only be known to subspecialty radiologists (e.g. claw sign on DWI of the spine). Many signs have only been described in the literature a few times (e.g. shark's fin sign of unilateral facet joint dislocation has only been described once). Many other signs describe rare conditions (e.g. horseshoe appendix).
The origin of the terms spans the millennia. Several signs, particularly those related to anatomy, have their origins in ancient Greek and Roman times (e.g. muscle and coracoid). Others are modern (e.g. chicken wing configuration of the left atrial appendage).
Some signs were described several decades ago but failed to garner a following (such as the butterfly sign of ascites on ultrasound, and the cobra head appearance of the ileocecal valve). In contrast some newer signs have rapidly become widely used (such as the seagull appearance of the adrenals on endoscopic ultrasound and the leaping dolphin sign of pneumoperitoneum). The atoll sign was in use for a couple of decades as a description in high resolution CT before it was associated with similar appearances in ultrasound and MRI of the liver (the appearance on the two modalities being associated with different liver diseases).
Several previously commonly used animal signs have fallen out of favour with clinicians and have been replaced by more modern terms, possibly as a parallel to modernisation/industrialisation. For example, the 'horseshoe' sign of sigmoid volvulus is now more commonly known as the "inverted U sign" and has been replaced in popularity by the "coffee bean sign" while the "crow's feet sign" of fissured gallstones is now better known as the "Mercedes-Benz sign".
Another reason for the changing popularity of signs is the integral relationship of advances in technology to radiology. Many signs related to fluoroscopy are unlikely to be as meaningful on other imaging modalities (e.g. chicken intestine, ram's horn). Some signs that were initially described on one modality have successfully been used in other modalities (e.g. cobra head appearance of ureterocele on intravenous urography is still a popular description on CT).
Inherent to most of the signs is an analogy between the animal (or animal part) and a clinical or radiological appearance. In a few cases the original analogy is not universally recognised -as demonstrated by reports describing a different interpretation to the original name. Fish vertebrae, for example, were originally coined as the osteoporotic human vertebrae resembled the normal shape of a fish's vertebrae but there are examples in the literature where the appearance of a fish has been sought on the radiograph (such as the disc spaces have been described as having a fish mouth configuration). Conversely a bovine arch appears most likely to be named from a resemblance of the angiographic appearance to the shape of a bovine's horns, but several authors have challenged the name as the described anatomical variant is not found in bovines. Etymological references state thrush as a term for candidiasis is a homonym with thrush the bird, but some have claimed the name derives from the similarity between the visual appearance of the plaques and the feather pattern of the bird (our article on thrush demonstrates the fallacy of this visual analogy). It should be noted that using a different analogy is not intrinsically incorrect, and there are examples where reinterpretation improves the description -such as the Elephants of Roger's providing a more visual portrayal of the lines initially described by Dolan.
Notwithstanding these comments, the collection makes no attempt to describe the utility of the signs. The value of the sign is dependent on whether others can improve their diagnostic ability by using the sign. The inclusion of details such as the history of the sign and other trivia is intended to engage the interest and intellect of the reader.
It is hoped that the collection succeeds in being an educational resource.
